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[xcqd for ttm rwrllbc:r  c}f acluators  orll~doycd, ttwir
Ioc:atiorls, arid gains,  ttm fcmr adwitor  tcs(
[c)rifi{tLlrf~iic)rl f)rcwclc}ciocii  r\ttlcls  flIll Crllarlrior asi[l
tlm tv:cl  aciuatc~rs  caw. tiCW/CWOr,  rOSLdis of tile]
four miuatc)r tm[s  (scIcI I-ig, 9) soorrrtc] Ccmi[wo
rnc]ro favcmddy  wittl tllc~ a(dysis  results timr~ (iid
tllcltv:c}a c:t~l:Ilclr$t[ls[,  ltlisis t~)rllc!  t~j’cc)rll~~:lrir  lfl
tlw irlciiviciual ros~)c~w valuc:s al ttm Cc)rllrcd  (i.c).f,,
wi m{] cicwiatic)r  IS c:t tt m c~cicw cti 7% v.wo tim rmr II I.
llIcI  rills vakm c]f tllc~  t e s t  :ir Ici armlysis
ciofcmllatiorvs  aro[]l,5arlc{7G.G, ros~wdivdy.

Iargc as 30  nlicrcms ronlairmci at screw c)f tllc}
cc~rl(rol ci. o.f, 1 tm ~mssit)ihty  ttm[ ttmllml dmrlgcs
tila(  rlmy Il[ivo  aczrmci  cmr  ttlcl tw+t (iuraliorl  rlwy
Imw Cmusmci  tlmso  Ciafcm[mlimw, was ciisccmrdoc{
c)r~ tt Icl tmsis cd analysis of tl m tt ml I ml
orwirc]rmmr;li [Ma rwwcioci  by tt ICI 14 ti wrl rlC)
ccqdos  rllcmrdcxi tt Ir(xl{lt  icut tt m siruciuro,  arl(i
Stlcwirlg  tlmrllld Clmjgos cd ttm cwicw c)f [).5 ‘C
was wmi irl tlm armtysis, 1 tm rosuhs irlciiczitoci  rlc]
rlmro t} rarl 5-10 ulicrcw c{ofcm[mlicm tit my c{.c~.f,

1  t  w c]rdy  ~wssitdo  sowco  for tt mm rosiciLml
ciofclrl~laliclrls w a s  bcdicrvc}ci t o  tm irdlclronl
rlc]rllirlcl:~riticls  irl ttm strucluro, Ard sirm tlw
armtysis assLul~cd  a lirmar dastic  Idlavicw,
sul.~traciirlg  tt m rmiciwd ~ioforrlm[ioris frorll tiw total
otmrwci whim (almvc> cmt I t)c)x irl f i{]. 1 O)
sl IcNIl(i  j]rcwicio  a nmro ratic)rlal  t.msis for coiqmrirlg
tl 10 a n a l y s i s  ard tosi rwmtts. A s  Slldl,  ttlcl

cwrr odd rosutw  am Jxwscmloci  t )y t t ICI first valLm
irlsicio Oadl box irl F if~, (1(1), T tm Mark sparms
ir Kiimto ric} data ciuo to f ailuro of tt m 1 VIJ1’s signal
cc~rlcitiicmlclrs  at ttmso kwatic~rls.  1 t]cl cc)rrcdoci  test
vducw st}ctv;s {lr~atty ir:lprcivoci  cmrrolaticm  wittl ttlc!
armtysis  vakm but lKJi as Qcwc{  as tt IO Cc)r rcdaticms
ir I tt w casm c4 sirl{]lo, twcj, arlci tour aduatcw.
1  hc] rrll$ of ttlcl  Ccmoc:{wi  tos[ doforrim[iclrls am
r}c)w’ M3.4 in Cc) npariscm with 78.9 for ttlct rrlw c~f
ttw ardysis  Ciofcmlla!icms.

..-—... . . .
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Iirw, tt Icl Mxts Ccmfinnoc{  tlmt a Iinlited rlllmtmr  of
strat ogicalty pkmd adivo mm hors Ccwlcf  inciocd
bo usoc{ to Ccmod  stmlw atmraticxw

A -49.0
[ . . ;  <(.(), [-13.; ?.0 I

Six AcIuatoIs(t~  34, 36,64,97,98,99

I iguro 1 C). 1 o$;t-Anatysis  CZmqmrisclrl fcw Six
Ac4LIaIcm

Irl atmrwc! of i3dditiC)tEd tes(irlg t o  Wcty  ttm
c]twcmvod  rlcmlirloaf ilios, c~lc) ml I only spoculato  as
to ttmir scmrco arlcl Imturo. Duriflg ~)rovicms tostirq
clf ttlis  struciuro  [9], or]ty  iirlcmr  botmvior was
ot.mrvoci(  [r] tt m fmsont  tests anti in Iiof. [1 O]
ciofcmllat  icms woro  on ttlo rrlimm Ic!vol.
N o r  Ilirlclarilios cl,f  ciifforot  )1 nlagnitucio wo m
chsorvod bottl ill Ref. [10] o.(I,  smr Fig, (1) arlci ill
ttlo fmsorl(  tosls.  In sIitcl  clf ttlc>  fact ttmt joirlts clf
ttw tostbod  truss woro spcwiaity  ciosigrlod  arl(i  bllih

tcl a Iligtl dof}roo of procisicm, tlmy al>~mar tc~ tw a
strc)rl(~  sus~m:t  for Causi[lg ttlo otwmvod nlicror}
Iovol  rmrdinclarilkwo 03u[)kd wilt I rardonl
variatiorw irl ttm gocmotlic ciirlicrrlsiolls  c)f ttlo truss
rllonhors,  ard  ar@ar tckrrancm in ttm clriorl!atiwl
c}f ttm variou$ rl~orrdms nmoiirl{l at a joint, it is
~dausiblo  tt lat SrrIlall  rtordinoariticm in sonlo c~f tl IO
@irM wcwkj roaci. ~mfmntially  dtJpclrlciirlg  011 tt 10
Icm(i ciishibutic)tl  ttwougllcwt  ttm truss. 1 ilis nmy
(:xl dairl tt w small msiciual  ciofcmllaticms  (cd cmicv 5
rllimc)rls)  irl G3so of ttw sir@], t w o ,  arl(i follr
activators - w} roro tt NJ rdalivoty  kw.a!i?od  Icwciir  Ig
ccJLIid  oxorciso fmv nordincrar joints, as ccm i[mrod
tcI ttro mskiual chfOrIIIatiOrI  d u/I tc] 30 rrlicxcms  in
tt m six actualcm  cmo wt ]cJro kmc~irig  was n Icm
distributoci  arlc~ ,c:oulci  havo domir Wtm cwor a
lar{~o;  nunllm; d rwrdirloar jcdrlts.

V. CXmdmlcm

llsirq a realistic s~mco oromddo truss structura,
msutts of tt 10 tests Ciosc:ritmci  t lclroir I ciorl Iorlsiraloci
ttl~ abiiit~ clf a lirllh~~i rlllrllklr  CJf [lCtiVC! rllCWllt.KlrS
tc) f)rc~iuco ttw ciosiroci  Stmpo ccmocticms  w i t h
roasc~rmtdo  acmracv. Irl a soricm of tosk,
sucxms”ivoty  irwroasirlg  rmnlbor of acwatcmworo
LIsoci to ~)rociuco a dmiroci patioril c)f stm}w
corrocticmc cc,rrolatiorw  wittl arlatytical
[mciictic)rls wm {IocKi  urlcior  all test Cc}rlciiticxls
wtmro rlc~rllirlcariticlsworcl  rmgli(fitdo.

Inttlo  Six acluatcmtest, rosiciuat cioforlnatiorls  c)f
ui) to 3C} rrlicrorls woro cltmvvoci  wlmrl all actuatcws
woro Ccmqdotdy unloaciclci,  rrlclsl  ~)robabty ciuo to
rlcmlinoariiim  irl ttlo jc)irlls. A~ymrorWy, ttmc)
ncmlinoaritios woro ncfi oxtlibitwi Wl)or.1  tlm Sarrl[l
structuro  was [mvicmsty tostocf, Arlci atitmugtl
ttlclso nlicron  Icwol nc}rdirmariiios  cimuroct  a n
cit mwiso Qcmd Gorr olaticm witt I tt icl Iirmar  ardysis,
tt mir otmrvaticm tmo acjcis qmcial sigrrifmanco tc~
ttm uso clf acia[tivo cxjrlco[~ts  i n  procisicxi
siructuros<

Aciai>tivo  cclrlco[}ts  arcl oslwciaity  ainmi at such
sourcm cfl urmrtaintim in I.mtmvic}r,  Irl a closmf
kmp syslom, cmco tt Icwo residual dofcw  rlatiorw aro
sonsoci, thc!y c a n  tm rmrrmtocf aciaptiwty  byttm
achro rrwnhors  to any (iosiroci ciogroo  of
accuracy, ltm us.a of active nlorrlbors  irl
~ )rocisi6r~s  struduros can also oaso,  anti n Iay own
~)rovici(r arl athlmiivo aitorrdwr to roquironmrlts
ttlat certain strucflurd  or o~)tical  Compcmcmts  bo
ccmstrucicd  frcmr 1  CO% cfirl msiormlty  stal.)lo
rrmtoriak.
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